A. Response Surface Method to Calculate Distributions
The study uses an approach with exact discretized distributions of the five uncertain variables. Using Monte Carlo methods proved unsuccessful because they was unable to produce a sufficiently large sample to provide reliable results.
Instead, the accuracy of the approach was tested using a response surface method. This approach is used extensively for the analysis of complex engineering and biochemical problems (for example, the strength of Roman cement) and was developed for this purpose in Gillingham et al. (2015) . The basic idea is to fit a high-order polynomial function of the uncertain variables to the 3125 grid points using a response surface function (RSF), and then estimate the distribution of the output variables using a Monte Carlo with a large number of draws (N = 1,000,000). Table A -1 compares the results of the two approaches. The first four columns show estimated means and standard deviations for major variables with the discretized version used in the text ("Discretized") and in the RSF approach ("RSF"). The fifth and sixth columns show the ratios of the means and standard deviations for the two approaches. All means using the discretized distributions are seen to be highly reliable compared to the SRF estimates. The standard deviations have a divergence differs by at most 7%. The major divergence for the standard deviation is for output and emissions, where the discrete underestimates because of the heavy-tailed nature of the lognormal distribution of output. 
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